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Abstract 


To determine the use of the habitat and the patterns of daily activity of two species of psittacids, present in a tropical dry 
forest in a town in the Montes de Maria, we make direct observations through point counts, advantageous points and intensive 
search, in 24 samplings between March and July 2017, between 05:30 and 18:30 hrs. We recorded 421 individuals of Pionus 
menstruus in 148 sightings and 517 of farmed Amazona in 235 sightings. The largest number of individuals of Pionus 
menstruus appears in April and May, while the largest number of individuals of Amazona farinosa was observed in July (X = 
48.26, p <0.001, 4 df). The proportion of sightings of these species in zones | and II was similar, but in zone II] the number of 
individuals sighted by A. farinosa was much higher than that of Pmenstruus (X2 = 44.718, p <0.001, 2 df). Both species showed 
greater activity between 0600 and 0700 and between 1600 and 1800, corresponding to lower values of temperature, wind 
speed and light intensity than those registered at noon. Most of the sightings occurred during flight for both species. To feed, 
perch, groom and converse, the parrots used 13 species of trees; among them, Amazona farinosa used 11 to perform three 
or four activities and Pionus menstruus only used six species to perform three of the activities we observed. The frequency of 
sighted parrots is related to the availability of ecosystem resources, without any evidence of competition between species. 
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Introduction 


Although psittacines can move and cover large areas, they 
are not evenly distributed among habitats [1,2], being more 
abundant in those more conserved, with greater availability 
of resources necessary for their survival and reproduction. 
Most psittacines employ different adaptive strategies such as 
diet plasticity, changes in habitat use and movements when 
adjusting the search for food resources as they follow their 
availability in the environment [1]. However, the accelerated 
growth of deforestation activities (including intentional 
forest fires and selective felling of mature trees) as well as 
changes in land use [3], are destroying and fragmenting their 
habitat, thus affecting the different psittacine populations by 
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decreasing the availability of food resources and limiting their 
nesting opportunities [1]. The Psittacidae family is present 
in Colombia with 53 species distributed in 17 genera [4]. 
At present, eleven species are recognized in some category 
of threat by the International Union for the Conservation 
of Nature (IUCN). In addition to the reasons mentioned 
earlier, hunting and looting of nests for the pet market are 
the greatest pressures on the populations of parrots in the 
country [5]. 


Several species of psittacids are reported in the dry 
tropical forest of the Natural Reserve of the Roca Madre 
Civil Society, in Montes de Maria, Sucre and researchers 
have indicated that the modification of their habitat and 
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illegal traffic due to their value as pets, could be affecting 
populations [5,6]. This research can provide information on 
the use of the habitat and the patterns of daily activity of two 
species of common parrots in a town of Montes de Maria, 
which may contribute to the measures necessary for their 
conservation. 


Materials and Methods 


We carry out this investigation in the village of La Piche, 
Toluviejo municipality, department of Sucre, Colombia, 
where the Natural Reserve of the Roca Madre Civil Society 
(RNSCRM) is located (09 ° 30’44,13 “N and 075 ° 23’50.54 
“W). This reserve is part of the Coraza and Montes de Maria 


Protected Forest Reserve. The area has a total extension of 
297 ha and has a tropical dry forest cover (Bs-T) [7] with 
mountainous areas of medium elevation between 200 and 
560 masl [8]. The climate of the region is tropical, influenced 
by the trade winds, with an average annual temperature of 
27.4 °C. The mean rainfall in the year is 1643 mm with a 
monthly average of 137 mm and an average relative humidity 
of 77 % [9,10]. The reserve area is divided into tree study 
zones, following Geographic Information System technology 
using a GPS Garmin (Figure 1). Zone I, with an extension of 
60.1 ha, zone II, with 40.6 ha and zone III with 41 ha, for a 
total of 141.7 ha. We did 24 field trips, between March and 
July 2017, between 05:30 and 18:30 hours. 


Figure 1: Geographic location of sampling areas within and around the RNSC Roca Madre. 


Sampling consisted of direct observations using 
combinations of three methods, point counts and intensive 
search counts and the method of advantageous points each 
with duration of 20 minutes. We report all the birds observed 
and heard belonging to the two species under study [11,12]. 
We write down their location within the area, as was the 
stratum they occupied at the time sighting (canopy, high 
stratum branch, middle stratum branch), the activity they 
were performing (A = feeding, P = hanger, Ac = grooming, Pt = 
chatting), the number of individuals, the hour of activity and 
the social organization in which they were (alone, couple, 
group). 

Observations were made using Vanguard 10x50 
binoculars and the photographic evidence, was obtained 
using a professional Canon Powershot 60X camera. We 
marked the trees used by the birds with enamel, listed 
according to the area where we found them. We also 
measure the diameter at chest height (DCH) (tape measure) 
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and height (Abney level). We identify trees “in situ” and in 
case of doubt, we take samples were for their subsequent 
identification, through the application of taxonomic Keys and 
consultation with experts in the Conservation Laboratory of 
the University of Sucre [13]. 


We take measurements of temperature and relative 
humidity (thermo hygrometer KT] TA 318), wind speed 
(Holdpeak anemometer HP 866B) and light intensity (TASI 
TA8132 luxmeter), three times a day (morning, noon and 
afternoon). We measured precipitation (Toland rain gauge), 
at the beginning and at the end of the daily sampling [11]. 
We calculated the relative abundance using the frequency of 
sightings as a criterion, that is, the total number of samplings 
in which we observe the bird, in relation to the total 
samplings made. We interpret as follows: abundant (A): (70- 
100%), common (C): (51-69%) and poorly observed (PO): (s 
50%). We measured the monthly abundance of each species 
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as the average number of individuals detected per unit of 
effort, that is, by days in the field (sampling) every month (6 
days). We made a square-chi test (X’ut for the comparison of 
abundances, social organization and frequency of use of the 
substrates between the zones and the months of sampling. 
We use the Jacard index to determine the similarity between 
the three study zones, for the tree species used by the parrots. 
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Results 


In the 24 samplings (eight per zone) made between 
March and July 2017, we register 421 blue-headed parrots 
(P menstruus) in 148 sightings in the different work zones 
(ZI = 202, ZII = 151 and ZIII = 68), and 517 individuals of the 
mangrove parrot (A. farinosa) in 235 sightings (ZI: 217; ZI: 
121; ZIII: 179). Both species were abundant (A) (Figure 2). 


May June 


Month sampling 


=—@—Amazona farinosa 


Figure 2: Average number of P menstruus and A. farinosa, sighted in 5 months of samplings, in a locality of Montes de Maria. 


In Figure 2 it can be seen that the proportion of sightings 
of P menstruus in April and May, and that of A. farinosa in 
July, was significantly greater in relation to the other months 
of sampling (X* = 48.26, p < 0.001; 2 df). The proportion 


% of 
individuals 
sighted 


of sightings of these species in zones I and II was similar 
(Figure 3), but in zone III the number of individuals sighted 
by A. farinosa was much higher than that of Pmenstruus. (X? 
= 44.718, p <0.001; 2 df). 
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Figure 3: Proportion of individuals of P menstruus and A. farinosa, sighted in the three study areas. 


We find a highly significant association between the 
species, and the social organization presented by the 
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individuals, at the time we sighted them (X? = 43.69, p 
<0.001, 2 df). P menstruus was observed mostly in pairs or 
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as a group, whereas A. farinosa appeared more frequently as a pair (Figure 4). 
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Figure 4: Proportion of individuals of P menstruus and A. farinosa in different types of social organization. 


The same analysis for the sampling months showed that not appreciated a well-defined trend. A. farinosa does not 
P menstruus presents a significant association of the social present an association of it social organization with the 
organization with the months of sighting (X? = 22.23, p < months of sighting (X? = 8.05, p> 0.05: 8 gl), however, there 
0.05; 8 df). In March, we observed a significant number of is a tendency for the species to appear as a couple in the 
couples. For the other forms of social organization, we do months of May, June and July (Figure 5). 
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Figure 5: Proportion of individuals with different social organization observed during the sampling months for the two species 
under study. 


Both species showed greater activity between 0600 and than those registered at noon (Figure 7). In the intermediate 
0700 and between 1600 and 1800 (Figure 6), corresponding hours, between 1000 and 1400 very few individuals are 
to lower values of temperature, wind speed and lightintensity observed 
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Figure 6: Proportion of individuals of P menstruus and A. farinosa sighted every hour between 05:00 and 18:00 in five months 
of sampling in the study area. 
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Figure 7: Average climatic conditions measured in three time ranges during the day for the 24 samplings made. 
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There was a tendency to decreased activity, measured as which were only seven (Figure 8). 
the number of sightings, for both species during rainy days, 
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Figure 8: Average number of sightings of P menstruus and A. farinosa in dry and rainy days, during the 24 days of sampling in 
the study area. 


On dry days an average of 7.6 sightings of P menstruus 
were recorded, while on rainy days an average of 3.7 were 
recorded; similarly, for A. farinosa an average of 10 sightings 
were recorded on dry days, while on rainy days the average 
was 7. 


Most sightings occurred during flight for species, 
72.5% for P menstruus, 61.07% for A. farinosa. The rest of 
the individuals appeared in the arboreal substrate, using 
the canopy, the branches of the high and medium strata 
(Figure 9). We obtained a significant association between 
the number of individuals of both species and the substrate 
they used when sighted (X* = 4.907, p <0.001, 2 df). This is 
because, although both species frequently use the different 
strata, P menstruus was found mostly in the canopy, and A. 
farinose, in the upper branches. 


The blue-headed parrot used 11 tree species belonging 
to six families (Anacardeaceae, Lauraceae, Fabaceae, 
Malvaceae, Meliaceae, and Moraceae). The Moraceae family 
presented the largest number of species used by P menstruus. 
The mangrove parrot used 20 tree species belonging to 
11 families (Anacardeaceae, Burseraceae, Cecropiaceae, 
Figure 9: Proportion of individuals of the species P Euphorbiaceae, Hernandiaceae, Fabaceae, Malvaceae, 
menstruus (top) and A. farinosa (bottom) sighted using Meliaceae, Moraceae, Polygonaceae, Sapindaceae) and the 
different substrates in the study location. Fabaceae family presented the largest number of species 
used by A. farinose (Table1). 
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Family Scientific Name Common Name P. menstruus A. farinosa 
Astronium graveolens Santa Cruz A, B Pt P Ac, Pt 
Anacardeaceae Spondias mombin Jobo A, P A, P, Ac, Pt 
Burseraceae Bursera simaruba Indio encuero P, Pt 
Cecropiaceae Cecropia obtusifolia Guarumo P, Ac, Pt 
Euphorbiaceae Hura crepitans Ceiba de leche P, Ac, Pt 
Hernandiaceae Undetermined Sp 1 P Pt 
Persea americana Aguacate P Ac, Pt 
nee Albizia guachapele Campano A, P, Ac, Pt 
Albizia niopoides Guacamayo A, P, Pt P, Pt 
Albizia sp. Chicho A 
Caesalpinia parahyba Tambolero P, Pt 
Fabaceae Enterolobium cyclocarpum Orejero P, Pt 
Peltogynea purpurea Brasil P, Ac, Pt 
Pseudobombax septenatum Majagua P, Pt P, Pt 
Malvaceae 
Ochroma pyramidale Balso P, Pt 
Meliaceae Cedrela odorata Cedro P P, Ac, Pt 
Brosimum alicastrum Gudaimaro A, P, Ac A, P, Ac, Pt 
Moraceae Ficus dendrosida Suan A, P, Ac A, P, Ac, Pt 
Undetermined Sp. 2 Cabo de Hacha P 
Polygonaceae Triplaris americana Vara Santa P 
Melicoccus bijugatus Mamon A, P, Ac, Pt 
Sapindaceae Undetermined Sp. 3 Arbol seco P, Ac, Pt P, Ac, Pt 
Undetermined Sp. 4 Zapato P, Pt 


Table 1: indicates the tree species where the two species of parrots under study and the activity they were performing at that 


site when sighted. 


P. menstruus 

Zona 1 Zona 2 Zona 3 
Zone 1 - 0 12.50% 
Zone 2 - 0 
Zone 3 - 

A. farinosa 

Zone 1 - 19% 14.20% 
Zone 2 - 12% 
Zone 3 - 


Table 2: Matrix of similarity (Jaccard index) between the 
three study zones for tree species used by P menstruus and 
A. farinosa. 


There is no overlap in the type of trees used by both 
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species in the three zones. The Jaccard index was 37.5% 
(Table 2) because only nine tree species were not commonly 
used by parrots. 


The eleven tree species used by P menstruus are 
distributed among the three zones studied. In zone I, blue- 
headed parrots were recorded in Espondias mombin, Persea 
americana, Albizia neipoideis, Cedrela odorata, Brosimum 
alicastrum and an indeterminate species; in zone II, records 
were made on Albizia sp., Pseudobombax septenatum, Ficus 
dendrosida and an indeterminate species. In zone III, the 
species was spotted in Astronium graveolens, Brosimum 
alicastrum and an indeterminate species. 


The mangrove parrot use 20 species of trees, distributed 
among the three zones. In zone I use Astronium graveolens, 
Espondias mombin, Bursera simaruba, Cecropia obtusifolia, 
Ochroma pyramidale, Cedrela odorata, Brosimum alicastrum, 
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Triplaris americana, and two indeterminate species; in zone 
II, use Astronium graveolens, Albizia guachapele, Albizia 
neipoides, Caesalpinia parahyba, Enterollobium cyclocarpum, 
Pseudobombax septenatum, Ochroma pyramidale, Cedrela 
odorata, Ficus dendrosida, Triplaris americana, Melicoccus 
bijugatus, and two indeterminate species and in zone III use 
Astronium graveolens, Cecropia obtusifolia, Hura crepitans, 
Ficus dendrosida, and two indeterminate species. 
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We observe the behavior of parrots in 13 tree species 
(Table 3). Of those 13, A. farinosa uses 11 to perform three 
or four activities and P menstruus only uses six species to 
perform three of the observed activities. The trees used 
by the two species of parrots to carry out three or four 
activities were Astronium graveolens (Santa Cruz), Brosimum 
alicastrum (Guaimaro), Ficus dendrosida (Suan) and the 
indeterminate Sp 4. 


Scientific Name Common Name Pionus menstruus Amazona farinosa 
Astronium graveolens Santa Cruz A, P, Pt P, Ac, Pt 
Spondias mombin Jobo A, P A, P, Ac, Pt 
Cecropia obtusifolia Guarumo P, Ac, Pt 
Hura crepitans Ceiba de leche P, Ac, Pt 
Persea americana Aguacate P Ac, Pt 
Albizia guachapele Campano A, P, Ac, Pt 
Albizia niopoides Guacamayo A, P, Pt P Pt 
Sp. Indeterminada 2 Brasil P, Ac, Pt 
Cedrela odorata Cedro P P, Ac, Pt 
Brosimum alicastrum Guaimaro A, P, Ac A, P, Ac, Pt 
Ficus dendrosida Suan A, P, Ac A, P, Ac, Pt 
Melicoccus bijugatus Mamon A, P, Ac, Pt 
Sp. Indeterminada 4 arbol seco P, Ac, Pt P, Ac, Pt 


Table 3: Species of trees in which the parrots of both species under study carried out three or four activities. (A = Feeding, P = 


perching, Ac = Grooming, Pt = Chatting). 


The frequency of each type of activity in the trees (Figure 
10) was very similar for both parrots. Perching was the most 
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Figure 10: Proportion of individuals engaged in each activity for each parrot species in the trees visited by them in the study 
area. 
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The blue-headed parrot used six species of trees to feed, 
while the mangrove parrot used five (Table 4). The common 


species used by them were jobo, guaimaro and Suan, with 
similarity index of 37.5%. 


Scientific Name Common Name P. menstruus A. farinosa 
Astronium graveolens Santa Cruz xX - 
Spondias mombin Jobo xX X 
Albizia guachapele Campano - X 
Albizia niopoides Guacamayo xX - 
Albizia sp. Chicho X - 
Brosimum alicastrum Guaimaro xX xX 
Ficus dendrosida Suan xX xX 
Melicoccus bijugatus Mamon - X 


Table 4: Species of trees where individuals of P menstruus and A. farinosa were observed feeding. 


Discussion 


The high number of sightings of Pmenstruus and A. 
farinosa inthis locality suggests the presence ofa considerable 
population of both species. The fact that they are inside a 
protected area has guaranteed the good state of conservation 
of this relic of tropical dry forests, ensuring the availability of 
resources for the presence and development of these species 
of parrots in the area. However, the threats persist, since 
very close to the area there is habitat fragmentation due to 
limestone extraction activities, illegal trafficking of parrot 
species, logging and forest burning for the establishment of 
crops, as could be appreciated during the development of the 
investigation. 


The differences in the abundance of both species in the 
different sampling months, could be related to different 
breeding seasons, which could decrease the competition 
for food resources during this stage. The breeding season 
for P menstruus usually begins from May to June and runs 
until September [14], while the breeding season of A. 
farinosa spans from March to April until the beginning of 
July coinciding with the months in which the samplings were 
made [15]. 


The frequency of differential sighting seen in the 
three sampling zones, especially in zone III, can have two 
explanations. One, is related to potential counting errors: 
A. farinosa performs a loud chatter, and when a large 
number of individuals are perched in the canopy, their 
noisy vocalizations make it difficult to detect more silent 
species. The other possible explanation is the difference in 
the movements that these species execute in these areas. A. 
farinosa performs short flights between the three zones of 
study, while the movements of P menstruus are projected 
mostly out of the study area, in the direction of crops, as could 
be verified. This suggests little competition between these 
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two species, in relation to their distribution within the area. 
A. farinosa is a much more restricted species to extensive 
areas of conserved tropical evergreen forest, which makes 
it difficult to detect in intervened or cultivated forests, since 
these conditions do not meet its ecological requirements 
[16]. P menstruus, is frequently observed in disturbed forest 
habitats, in areas of abandoned crops under regeneration, in 
ecotones, and in cultivated lands [17,18]. 


The phase outside of the reproductive period also seems 
to influence the differences observed in their social behavior. 
A. farinosa has few outings as a couple during incubation, 
because one of the parents assumes the incubation task 
and the outputs are very short [15]. As the breeding period 
progresses, a greater frequency of departures of the couple 
is observed. They spend longer times in the foraging and 
feeding activities and in the final stage of the feathering of 
the chicks, the outputs in pairs increase significantly, going 
backwards and forwards from the nest, making short flights 
around the nesting area. P menstruus can be found alone 
[14], but it is a very sociable species and is usually observed 
in small groups of eight, twelve to fifteen or more individuals. 
However, during the breeding season it tends to fly in pairs 
or separately [14,19,20]. 


The drier and hotter conditions that usually prevail 
around noon in the dry season probably influence the 
decrease in sightings [14,21]. The parental care in the early 
hours of the morning and late afternoon also influence the 
higher number of sightings [16]. Both species coincide in this 
activity schedule [14,15,20,22]; however A. farinosa remains 
much more active than P menstruus during the day and is 
observed more frequently on dry and rainy days, which could 
be related to greater energy requirements by this species. 


Many of the trees used by both species are also used 
by these parrots in other departments of Colombia, such as 
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Antioquia [22], and even in different countries, such as Brazil 
and Nicaragua [15,20,23]. It has been suggested that it is 
common for different species of psittacines to occupy the same 
trees to where they feed themselves, and that aggressions 
usually do not occur between them [23]. However, in the 
present investigation, it was shown that A. farinossa and P 
menstruus use different plants to feed, and do it at different 
heights. This seems to be another mechanism that decreases 
competition between these species. It is possible that the 
difficulty in detecting these species during feeding, could 
influence this appreciation and perhaps it is also the reason 
that they are observed more frequently developing other 
activities, especially perching and chattering. 


Conclusion 


In the Roca Madre Civil Society Reserve, there are 
the necessary resources that guarantee the presence of P 
menstruus and A. farinosa in that locality. There is evidence 
of ecological mechanisms that allow this sympatry, such 
as the non-coincidence of the reproductive periods, the 
performance of similar activities, but using different tree 
species, and at different heights, and the shorter time of 
permanence of one of the species in that area. 
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